aging the day to day musculoskeletal aches and pains. Chronic musculoskeletal pain is a common health problem afflicting a substantial proportion of the population and interfering with every aspect of their lives (Institute of Medicine [10M], 1987) . The subject deserves particular attention by all health care providers .
The objective of this article is to provide a basic clinical understanding of myofascial pain syndrome and its treatment. Application of this knowledge can promote early recognition and, with comprehensive management , abate or relieve pain of myofascial origin.
DEFINITIONS
A few brief definitions help clarify the discussion . A trigger point (TP) is a focus of hyperirritability usually located within a band of skeletal muscle or its associated fascia (Simons, 1988) . When compressed beside local tenderness, TPs have the tendency to reproduce consistent referred pain in a distinctive distribution .
Myofascial pain refers to musculoskeletal pain and dysfunction. There are an estimated three to 6 million cases of myofascial pain in the United States (Ashburn, 1990) T ravell (1983) empirically defined myofascial pain syndrome (MPS) as musculoskeletal pain referred from one or several hyperirritable active myofascial trigger points. The finding of local TPs with regional referred pain is the hallmark of MPS.
Even though recent studies have provided diagnostic criteria for MPS, the use of the diagnostic measure is still confusing and controversial (Feinberg, 1993) . Despite the controversy, early recognition and comprehensive management of MPS are occupational health issues with implications for occupational health nurses. As providers of acute and subacute health care, occupational health nurse practitioners (OHNPs) are in key positions to recog-. nize and treat, or refer for treatment, acute, painful muscular conditions before the client drifts into a chronic pain cycle of impairment and disability.
OHNPs are in key positions to recognize and treat, or refer for treatment, acute, painful muscular conditions before the client drifts into a chronic pain cycle of impairment and disability.
MYOFASCIAL PAIN SYNDROME MPS is a clinical syndrome of soft tissue pain arising from skeletal muscle with a referred autonomic phenomena (Skootsky, 1989) . Theoretically, the abnormal muscle sensitivity of a trigger point, secondary to sympathetic hyperactivity and reflex spasm, becomes a new source of nociceptive input (Bonica, 1990) . With contractile activity sustained, local blood flow is decreased, resulting in low oxygen tension, depleted adenosine triphosphate (ATP) reserves, and diminished calcium pump (Fricton, 1989) . This results in free calcium continuing to interact with ATP to trigger contractile activity, and a self perpetuating cycle is established.
MPS constitutes the largest group of unrecognized and undertreated acute and chronic medical problems; it is the most common overlooked cause of disability in clinical practice (Skootsky, 1989) . Eighty five percent of consecutive admissions to a comprehensive pain center were diagnosed with primary organic MPS (Simons, 1988) . Fricton (l990a) suggested when inadequate recognition and treatment of acute myofascial pain results in a chronic pain cycle, psychological symptoms such as frustration, anxiety, depression, hypochondriasis, and anger emerge. Pain perpetuated by maladaptive behaviors which prevent adherence to treatment further the development of the pain-spasm-pain cycle (Travell, 1983) .
Although an abundance of information on MPS management is available, this article provides the reader an overview of comprehensive management of MPS. In addition, the socioeconomic impact of persistent MPS is acknowledged, along with the correlation of chronic pain and workers' compensation disability.
Historically, many different names have been used for myofascial pain syndromes. Terms such as myalgia, myalgic spots, interstitial myofibrositis, fibrositis, fibromyositis, and nonarticular or psychogenic rheumatism have been used in the literature, but each concentrates on overlapping features of the total myofascial trigger-point concept (Fricton, 1990b; Simons, 1981) .
The socioeconomic influence of this syndrome, and the accompanying emotional and physical sequelae, account for one of six visits to providers of health care (Feinberg, 1993) . Clinical confidence in early recognition and effective treatment of myofascial pain, however, is crucial to prevent the devastating establishment of a chronic pain-spasm-pain cycle (Sheon, 1982) . Yet this disorder is regarded by some as poorly defined soft tissue complaints and by others as a reflection of a psychiatric disorder. It is simply ignored by other health care providers (Fricton, 1990b) .
The OHNP can identify ergonomic and postural risk factors in the work environment and intervene to prevent further problems of related dysfunction in the work force. Early recognition and treatment of these disorders, with avoidance of aggrevating factors, will have a significant impact on the financial and emotional exhaustion (Sheon, 1982) .
NEUROPHYSIOLOGICAL CONCEPT
Acute muscle pain is a normal phenomena. It occurs as a response to injury or static muscle work. Pain is initially treated by eliminating the noxious irritation of tissue causing nociceptor input and allaying the client's apprehension and impairment (Cailliet, 1993) .
Experimental evidence indicates that afferent fibers from muscles have to be activated to elicit pain (Mense, 1993) . Pain and tenderness of TPs, allegedly ischemia induced release of vasoneuroactive substances that activate and/or sensitize nociceptors, cause neurophysiologic changes that alter normal tissue physiology (Cailliet, 1993) . Ursin (1993) suggested sensitization is a neurobiological theory used to describe alterations in the responsiveness of nerve cells to normal inputs. Sensitization persists long after the initiating stimulus has terminated, thus establishing a memory.
The phenomenon of referred pain is a potent source of confusion in the examination of clients who complain primarily of dull, aching, deep, and ill defined pain (Simons, 1988) . The practitioner should be aware that referred pain does not follow a dermatoma1 pattern or nerve root distribution.
EPIDEMIOLOGY
Individuals of either sex and of any age can develop TPs; sedentary, middle aged women apparently are very vulnerable (Travell, 1983) . Myofascial TPs occur at any age, but tend to accumulate throughout a lifetime (Simons, 1987) . Travell (1983) found MPS may be somewhat less common in laborers involved with heavy work every day, suggesting that regular vigorous activity may exert a protective effect. To date, most of the research on the epidemiology of MPS has been completed on clinical populations. Thus, the prevalence of MPS in a general population can only be estimated indirectly.
TRIGGER POINTS

Assessment
Pain referred from one or several hyperirritable myofascial trigger points includes a stage of neuromuscular dysfunction (Fricton, 1989) . Travell (1952) published the first summary of the specific patterns of pain and tenderness referred from TPs in the most commonly involved muscles throughout the body.
On examination, the TP is in a palpably tense band of muscle fibers within a shortened or weak muscle (Travell, 1983) . The TP has a characteristic response to rapid changes of pressure with the pathognomonic local twitch response (LTR) of the muscle (Travell, 1983) . The client's behavioral reaction to firm palpation of a TP is termed a positive jump sign-a general pain response in which the person withdraws (jumps) or cries out, "that's it" (Feinberg, 1993; Travell, 1983) .
TPs are classified as either latent or active. An active TP will spontaneously cause severe, unrelenting pain. An acute strain, sudden overloading, or cumulative trauma of a muscle can produce an active TP with referred pain (Simons, 1988) . TPs often result from innocuous acts such as the sustained awkward posture of squeezing the receiver onto the shoulder while talking on the telephone. The referred pain may subside within a week if the muscular demand is decreased (Simons, 1988) .
In the presence of mechanical perpetuating factors, such as poor posture, repetitive muscle irritation, or exercise related muscular injuries, acute MPS may persist and become chronic. Systemic factors, such as hypothyroidism, high histamine levels, estrogen or vitamin deficiency, metabolic or enzyme dysfunction, chronic viral, bacterial, or parasitic infection, and psychological stress may induce irritability of the skeletal muscles and inability to relax (Kraus, 1991) . Travell (1983) suggests that chronic TPs can propagate to other muscles as satellite TPs.
Latent TPs are asymptomatic. They cause a clinical complaint of pain only when palpated (Simons, 1988) . Latent TPs may have any or all of the characteristics of an active TP, including subtle, restricted motion or weakness. Intense heat or cold, minor overstretching, weather changes, or emotional stimuli may reactivate a latent TP (Travell, 1983) . Dysfunction, impairment, or disability may result from both latent and active TPs.
Location
Any skeketal muscle can develop myofascial TPs (Travell, 1983) , although Bonica (1990) reported that only 15% of skeletal muscles are commonly involved. Common upper body myofascial TP locations include: the sternocleidomastoid muscles of the neck causing headaches and facial pain; upper trapezius and levator muscles together referring pain and tenderness down the back of the neck from the skull, across the back of the shoulder, and down the medial edge of the shoulder blade; infraspinatus muscles referring pain to the posterior arm; and rhomboid muscles causing interscapular pain (Kraus, 1991; Travell, 1983) .
Evaluation
The two basic diagnostic features of myofascial TPs SEPTEMBER 1995, VOL. 43. NO.9 are tenderness and alteration of tissue consistency. An experienced practitioner can manually locate TPs by palpating fibrous taut bands within soft tissue. The location and relative sensitivity of TPs can be documented by using a pressure threshold meter (Fisher, 1988) , a simple hand held instrument. Studies show that the pressure threshold meter is highly reliable in measuring TP sensitivity, and may be useful in the diagnosis and monitoring of MPS treatment (Delaney, 1993) .
INTERVIEWING THE CLIENT
Clients with MPS usually present with persistent pain, tightness of muscles, and limited range of motion (Sola, 1990) . In view of normal laboratory and radiologic findings, screening of MPS should include a complete detailed history and thorough physical and neuromuscular examination. Linton (1990) reported three major types of mechanical perpetuating factors related to musculoskeletal pain: lifestyle and ergonomic and psychosocial workplace factors. After a preliminary chart review of the chronology of life and medical events, the practitioner needs to query the client about: (Linton, 1990; Travell, 1990) .
Other various specific conditions-differential diagnosis (Table) -must be ruled out. Sola (1990) indicated that trigger point pain can be either continuous or periodic, but it is commonly persistent, debilitating, and limiting. Increased pain may aggravate psychological problems, and the practitioner should give careful attention to the client's verbal response (Travell, 1983) . For example, if conscious secondary gain is involved, the client may behave as if threatened by increased function and may want increased function, only if function is pain free (Travell, 1983) . The practitioner needs to elicit a history, heed the psychological overtones to establish their relative importance, but not assume that psychological factors are primary (Travell, 1983) . Travell (1990) described three phases of refractory chronic myofascial pain:
• Phase I: Constant, deep, aching pain at rest, referred from TPs, and clients are unaware of aggravating factors.
• Phase II: Pain occurs only on specific movements, referred from less active TPs, and some pain free days exist. Clients can identify aggravating factors if they pay attention. They can learn to recognize improper muscle usage to avoid recurrence once the aggravating factors are perceived. This is an ideal phase for communication and education.
TABLE
Differential Diagnosis in Myofascial 'Pain Syndrome
• Myopathies (poliomyositis, dermatomyositis, myositis due to infection)
• Arthritides (osteo, rheumatoid, gouty, psoriatic arthritis, ankylosing spondylitis)
• Musculoskeletal (tendinitis, bursitis, athletic overuse syndrome, fibromyalgia)
• Neurological (trigeminal neuralgias, radiculopathies, nerve entrapments)
• Visceral (ischemic heart disease, peptic ulcer, gall bladder)
• Infections and infestations (viral-pleurodynia, bacterial-leptospirosis, trichinosis)
• Neoplasm (referred pain)
• Psychogenic pain and behavior
Adapted from Esobar (1987).
• Phase III: Latent TPs-no complaint of pain, but the client experiences referred tenderness and muscular dysfunction. The danger is that latent TPs can be reactivated. Inactivating them and restoring full function and range of motion are good preventive strategies. . Ultimately, the practitioner needs to elicit a complete and accurate history from the client, with particular attention to nonverbal cues or body language (Travell, 1990) . The art of quality communication is an essential technique for the OHNP to establish a therapeutic practitioner-client relationship.
TREATMENT
Uncomplicated MPS is highly responsive to simple and appropriately directed treatment . (Travell, 1983) . Treatment should be circumspect, well directed, and realistic (Feinberg, 1993) , with a full understanding of the person and any contributing factors (Fricton, 1989) . The client should perceive the pain to be of muscular origin and treatable (Travell, 1983) . Acceptance of this revises the clients' concept of the prognosis.
Treatment for MPS is directed first toward diagnosing and treating perpetuating factors such as structural abnormalities, mechanical factors, medical conditions, or 472 psychological etiologies. Myofascial TPs are identified and treated directly with a number of different techniques. The two most common techniques of counterstimulation include spray and stretch and TP injections (Fricton, 1989) . These treatments are followed by a vigorous physical rehabilitation program of stretching, strengthening, and conditioning for lasting relief (Feinberg, 1993) .
Spray and Stretch
The spray and stretch technique is a mild application of a vapor coolant agent, such as fluoromethane spray, with simultaneous passive stretching of the muscle (Fricton, 1989) .-According to Travell (1983) , spray is the distraction; stretch is the action. This technique does not require precise localization of the TP, only identification of where in the muscle the taut bands are located to ensure those fibers are stretched (Travell, 1983) . The best results are obtained by spraying, stretching, and spraying (Travell, 1983) .
Trigger Point Injections
Another counterstimulation technique includes needling (TP injections) of the affected areas either with or without a local anesthetic such as 1% lidocaine or 0.5% procaine plain. Steroid injections are contraindicated for myofascial pain; they can destroymuscle fibers and irritate the nerves (Travell, 1983) . According to some investigators, the critical factor in needling is the mechanical disruption of the trigger point by the needle, not the inj ection of the anesthetic (Fricton, 1989; Travell, 1983) . TP localization is helpful, since blind probing of an area is generally futile (Travell, 1983) and may alienate the client.
Cognitive Behavioral Therapy
Chronic pain is a behavioral state. Pain elicits behavior that is adequate for tissue injury, but may be maladaptive if there is no such injury. Inactivity may make sense for tissue injury, but not for chronic muscle pain (Ursin, 1993) .
In operant conditioning theory, environmental factors may reinforce pain behavior (10M, 1987) . As myofascial pain becomes chronic, the opportunity for learning or conditioning of pain behaviors occurs (Fordyce, 1976 (Fordyce, , 1985 . The goal of operant conditioning is to rework and unlearn pain behaviors to improve function.
Effective recall education requires that the client attempt, without prompting, to write down the instructions for improving muscle function before leaving the office. Rarely can this be done unaided. Once prompted, the recommendations become solidified and provide a handy reference, reminding the client what needs to be done at home (Travell, 1990) . Myofascial therapy, effective recall, and restoration of well behaviors and a functional lifestyle will foster satisfactory relief. The practitioner needs to under-stand the pathogenesis of MPS and what behavioral influences predispose, enable, and reinforce the client's actions. Then, to facilitate behavior change, health education principles must be individualized (Walsh, 1992) .
Adjunctive Treatment
Adjunctive techniques that provide noninvasive mechanical disruption to inactivate the TP include massage, acupressure, and ultrasound (Fricton, 1989) . A TENS (transcutaneous electrical nerve stimulation) unit may also be helpful to stimulate the muscles and trigger points. Rosen (1993) suggested that medications are usually not effective, although nonsteroidals, antihistamines, and tricyclie antidepressants may be of some benefit.
Other therapies in the literature include gentle aerobic conditioning and psychological approaches (biofeedback, psychotherapy). The prognosis for MPS often includes a waxing and waning but chronic course. A balanced interdisciplinary approach is important and should be set at the beginning of a treatment program. The strategy should be limited, functional, goal oriented, and directed toward safely alleviating symptoms while assisting the client to cope with a chronic problem (Feinberg, 1993) . As clients learn about perpetuating factors and how to inactivate the TPs, they gain control of the sources of their pain and dysfunction.
DISCUSSION
Myofascial pain is one of the most common physical disorders responsible for chronic pain and one of the most prevalent chronic illnesses costing society billions of dollars annually in lost work, lost productivity, health care, and medication (Fricton, I990b) .
Classification of MPS is difficult for a practitioner who does not know the pathogenesis of the persistent musculoskeletal pain syndromes. The problem is not minor; MPS constitutes a legitimate, incapacitating problem (Fricton, 1990b) .
Chronic musculoskeletal pain constitutes the largest category of disability claimants (10M, 1987) . Income protection is available under the auspices of workers' compensation and Social Security Administration. The OHNP will need to evaluate if monetary payments undermine motivation. Given the prevalence of pain related disability in society, a cursory audit of the client's behavior during the interview should include any financial disincentives in returning to work.
Myofascial syndromes affect virtually everyone at some time, either as a primary source of pain or in association with primary stimuli (Bonica, 1990) . Frequently, individuals with inadequate treatment of chronic MPS find themselves with muscular dysfunction, impairment, and/or disabilities. The Americans With Disabilities Act (ADA) is landmark federal legislation that protects disabled persons from discrimination in employment (Golden, 1991) . Consequently, allowing employment and re-entry into the work force could prevent further modu-SEPTEMBER 1995, VOL. 43, NO.9 lation for individuals with chronic MPS.
Considering the number of people affected with chronic musculoskeletal pain and the magnitude of its personal and social consequences, surprisingly little research is available (10M, 1987) . Further research is needed to isolate specific variables that may be used to prevent musculoskeletal problems. Additional studies of a prospective nature are also needed to clarify the causeeffect relationship of the etiology of musculoskeletal pain and the importance of psychosocial variables.
CONCLUSION
A haphazard approach in management of these clients will be frustrating at best. One of the major factors that leads a client with acute myofascial pain into developing chronic myofascial pain is the lack of adequate recognition and management of the whole problem during the first few months of the pain (Fricton, 1990a) . The OHNP is a valuable asset to employees and employers alike. To prevent or reduce the impact of workplace disabilities, the practitioner can provide guidance in planning and monitoring administrative and engineering controls. The OHNP will facilitate collaboration with employees, employers, and workers' compensation carriers to ensure optimal retraining, rehabilitation, and implementation of the guidelines of the ADA for persons with disabilities.
IN SUMMARY
Myofascial Pain Syndrome
Early Recognition and Comprehensive Management.
